Abstract--With emphasis on a cleaner environment and efficient operation, vehicles today rely more and more heavily on electrical power generation for success. The objective of this project is to propose drive range improvement for electric vehicle using solar energy. First, power consumption modeling based on Proton Savvy using torque analysis to achieve 45mph vehicle top speed when converted to electric vehicle. Second, for continuous battery charger three solar panel (each panel with 125W) controllers had been developed. Finally, calculation, analysis and various tests are performed based on Savvy technical specifications, energy consumption requirement and vehicle movement using this proposed method.
INTRODUCTION
With the oil price shocks of the past few decades, as well as an increasing awareness of the emissions of air pollutants and greenhouse gases from cars and trucks, the interest to investigate alternative vehicle propulsion systems has grown. With the continuous rapid economic development and the approaching of cars entering families, an increasing possession quantity of mobile vehicles are being achieved rapidly in our country. Electric vehicles (EV) have such prominent advantages as high efficiency, lower energy, low noise, zero emissions, so EV have become the human energy and environmental pressures to solve the most effective way. However, the electric vehicle suffers from relatively short range and long charging times and consequently has not become an acceptable solution to the automotive consumer [2] .
In the present, more and more concerns have been paid to design and development of electric vehicles, research activities in the field of green transportation for the 21st century is going on [1] . In an all-electric vehicle (EV) there is no ICE, but all other components exist including batteries with excessive power. One of the main contributions is that of Gokce [4] , energy conservation and energy balance method is adopted. The input-output feedback linearization technique combined with an adaptive backstopping observer in stator reference frame the induction motor [5] using in series hybrid electric vehicle is controlled.
In this project, we planned to use the national car Proton Savvy as the test bed by replacing its petrol-based combustion engine with a motor based operated system and solar cell and its controller. First, select suitable motor and its controller. Second, develop solar panel controller. Finally, various tests are performed on this proposed method. This research will give a first-hand experience to the new and young researchers who are interested in this kind of project. With this opportunity they would be able to expand and sharpen their technical knowledge especially on electrical vehicle (EV) system as well as improving their hands on skill on wide range of electrical works.
II. RELATED WORKS
The first step in vehicle performance modeling is to write an equation for the electric force. This is the force transmitted to the ground through the drive wheels, and propelling the vehicle forward. This force must overcome the road load and accelerate the vehicle as shown in Fig.1 Figure1. Basic of forces on a vehicle For every moving vehicle, there are resistances that must be taken into account during modeling a vehicle energy consumption such as are acceleration, rolling, aerodynamic, climbing and wind resistances. These are the prime parameters that are used to determine the size of motor that could supply sufficient torque to run the vehicle. The road power demand equation represents the energy consumption for a vehicle where power is dissipated as it travels down the road [8] . The equation is given as:
Equation (2) shows the relation of torque to motor horsepower.
Horsepower = FV/550 (2)

International Conference on Electrical, Control and Computer Engineering Pahang, Malaysia, June 21-22, 2011
Where horsepower is in Hp, F is force or torque in foot pounds and V is vehicle speed in feet/sec.
In order to calculate the needed rating power of a motor, one must know the total amount of force that overcomes the total resistances. Equation (3) to (7) For years the major problem for EV was limited driving range using current existing batteries. It really need a battery with higher energy density and thus lower weight, to obtain the result of better acceleration and longer travel distances between charging. The best candidate in the market today is Lithium-ion rechargeable batteries with the advantages of high cell voltage and superior energy density, low self-discharge rate and no memory effect. However overcharging and over discharging problems of Li-ion batteries require accurate voltage monitoring and protection circuit; otherwise the cycle life will be greatly reduced.
Part of this project study a novel method to improve EV driving range using solar energy as shown in Figure 2 . The study shows that Malaysia has a good solar electricity potential based on its meteorological conditions. Although the current price of Photovoltaic (PV) panel is not cheap at the moment, market trend shows that it is continuously decreasing. Table 2 summarizes the Proton Savvy specifications on vehicle dimension, weight and internal combustion (ICE) engine performance. Based on the previous successful research conducted on electric vehicle, we select Azure Dynamic AC24 induction motor for this research. Table 3 shows the motor specifications. By using the modeling equations, we performed some calculations to facilitate the system components selection as well as to predict the outcome of our Proton Savvy conversion. The target for this project is to propel the EV car in the range of speed between 40 to 50mph and 60 to 80km/h on a level surface. Shown in Table 4 is the amount of torque required to drive the Savvy at different level of speed. While shown in Table 5 is the amount of torque available from the AC motor to propel the Savvy at different speed. From the data tabulated in Table 4 and 5, a graph of torque versus speed is plotted as shown in Figure 5 . 
V. CONCLUSION
This paper has highlighted the power consumption modelling using torque equivalent. The study has suggests that 79.85 pounds feet or 108.14 Nm of torque required to drive MBOV at 50mph. By using Azure Dynamic AC24 Induction motor, it seems that it produces 101 pounds feet or 136.94Nm torque and this amount of torque is sufficient enough to drive the vehicle at the required speed. The MBOV currently using a 40 KW induction motor and the energy is supply by the 13 units of 12V lead acid battery. From experimental result calculation show that three units of solar panel can only contribute nearly 2 % of the total power consumption of the induction motor. The practical solution for this problem is to use a very simple and lighter body structure for EV, instead of using MBOV (Proton SAVVY). Lighter body needs smaller motor to run and less power consumption.
